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(57) Abstract 

A composite material consisting of a filler and a synthetic resin, comprising a core layer containing a filler weighing at least 0.7 times 
the product of a volume of the core layer and a bulk density of the filler and a thermosetting resin reinforced by long fibers parallel to each 
other in a longitudinal direction, wherein a surface layer is provided that is laminated so as to cover at least one face in a thickness direction 
of the core layer. 
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tt*5> »*©ISHaE 6«©tt^*t»lc*iV5taK^*«»ttS»*©f5IB»5^ 

©££#**©i§£. KU^rft-et§e»n^sfi[8i©«»ii*i»< ^3fe*«»cs*-r*(* 

ttfc, *SE<|i|©o^©8f*»%&±©t 0 -?xiJT<>:t;U RBK 8 #^%*i»© 

8#£%Ja±© t°-?x V 7*^«f -So 
f-^xij 7©(*«%©^J6^Ji, 0 1 8 ic***-?^ tjt#£8t$A t ©3£ 
2 0 *^«mi*i^^bA£^li^{i@/jNffirB^©^*ffl^<b^l*<i:*<Hti > ®8{ (fi/jNtf 

i^s*^ ^^^^©^ii^s^tiLSfiit-rso 



1 2 



WO 00/50233 



PCT/JP99/06747 



5- i LTI^n ^ KPHS? $ ftte <^#> £iliJ>t&, 535f». ^"T77. ? b-f. 7 

* a ^«&3?a<ffiiT'**a<, *© tele 75 *»8&&#KJg-rs *>© 

nt#©f5BSjl 9 «©££##«;: fc^T, * U *-/U^g£ li. £IT©5S; (1) 
7/1/77 y &&mX"( V ->7*- h^i*®7 i # u 

15 *->h££*[iiiku cno7KKgfl5^a'J^t-^^^HT'ftt)nso 



*l»flHbtt*Jffii: LT<f U * 2 3 0£t± 1 5 0 
OJKTT**fciS# y * >#||^ffl^**£. *©«««< 0. 2 5 g/cm 
3 £l±0. 6g/cio 3 61T*<»$L^ 0 

.£M&ftjtt?Sft«fl:ttttll& LTfSA<0. 3g/cm 3 El±T-*U* 
20 -;b^fi^ 1 5 0 0 KlTT'&Z%fe# Wis* >®m*m l* # 'J *-/U 

1 1 0 &± 1 2 0 0 fitTA<«fc Off* U*. 
-tt£t>t>. #»J *-;H!§**< 1 1 0£TleJ££. S B * ©#f 
T> &£#&*© t ©©&**<*+# ttttK 1 5 0 0 ^5^ &JB*©«f 

BS*<m e.^< tto«rT«^«»©«iiTSttiii*<^+»ittsan*<*5o 



KOHC^Ix 10 0 0 



( i ) 



*'J^-/KO*»S« (mgKOH/g) 



1 3 
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safari lt«s fcatt 7p>. -sut&Jiu * ymommmftfem 

10 9tJfc©l5H& 1 0 ^©tt^W^lwfc^T. ffitf&gfFflE&l©©* 

$?«&«-**£■*•*;*'«:/**«&©»* = A y £ffi^> T5£ (2) frbstntZZ 
t*<tS5, ttfc. tttf&gfcU J I S Z 2 10 1 ©^^JCJ: «9giJ^$n>S 

o 

(%) = 6x (»«<*©»*) xAy / (X'O) 2 x 100 • • • (2) 

is cne)©^tt«m^tt»*>bSa«-tot)tBLTaii)E$tiTt«t^Ls &ff&n 
i:*«©t>©*f^KLr»i3£$nTfe«fc^o 

I!l*©l5ffl^ 1 0S~lt#©*5fflSfll 3 9©££#*4lcfc^Ts 1*J*j&£tt* 

ttz. m*©f5BSfU OEfeJ:tflt*©«H* 1 l£©&£#&fcU »*©« 
l$l 2 9©&£#*4©<k 9 &£&-?©&/§©&*£< 0. 8%£ITT&£C 
ttmtKs 0. 7XHTT*5Ci*<J;t)0*Ll>*<x toiitt, ^ 
Tf ©«■©»**< 0 . 8%^a^5i^ fttf ^>E$i©l^{c. &JB«*©as*ttE± 
25 *<»M-rsiKfCtt^«*4©««l3&<€c 0. 3&£j&<fiT-rs»fta<*5fcJ6-e*S 

o 

$^tc, tS^olBS^l 0^~fS*©l5ffl^l 2^©££#*4tt. f»*©*Qffl 



1 4 



WO 00/50233 
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if®&m*<Z 0 OMPa M±X'&ZCtt)<ftt L< x 9 5 0 MPa £l±T*>*C<h^ 
«fc t>ff £ L^*<. ^©Sfitt. 8 0 OMPa £T®£ £> fttf^ESfc 

tt*>\ ft & titibfii t)&T'$>Z>m& > ± IB ©& if 3$ 

b i ) x* is >. &®m# y xf u > N y xf u 

2 0 7 ; K#fig> *ijxf U>f l/7^l/-h, #'J:7^U>xU7*U-K $ y 
* * •> y f - U > . # 'J * - * - h N ^ 'J 7 'J \y — h x lUA't^, * U X- 

25 ffltSCHT^o 

*lttl^<, 3irEl!&&#: N ^7Xfi^ SK^^y^A, -b y > h 3 > 



WO 00/50233 




PCT/JP99/06747 



*ft*-;H&»«K «Ht3l<k*KttlM!i, ait3*fcM»i&* >»**k 

5 ffiSL^x f§iSft«k»ti(*. v-f*. 9fr9. *l"f. 7Jlii~, /<- 1**74 

K #7Xfitttl*<ff»-e*<sa<s *©«ifci**«fi. #n >««*©*««« 

m m m © w ® & m m m + c n & © t> © * ^ * m i § t *s & l ^ it & m *i f a< ^ i f & 

10 7 y7U >^M^f-cfc '9S®^S ; &L^t)©^ffl^TfeJ;^o ^SS©ttJi 

t $ y sn©-r V >7*- h*£RJ6-*-S si*****-*-* 

15 «*afcft«HB»#*i LTttx «*3ftft^5xf-» ^ (FRP)M 

I»^©i5ffl^ 1 0ig~fil*©i5K!&l 3 3g©£&#*4C:fciM:. SJBtt 
20 s 3fe«tt***fc©* (Sfi) lc*fU 0. 7 «£l±£W 

fttfr*>x £«#©**<> 3fe«#*«*<!:©» (M) ©0. 7 £ 

m*©f5fflfjll 0 3g~m*©i5BSfll 3 «©«£##!** «)■©¥$* 
«*<»#©l61BSfS 1 £©«£#**£ @CtBHK:* 5 L^ 0 



WO 00/50233 




PCT/JP99/06747 ~ 



ktiii «fc < , */7^y>K 7^yj ;Mb*«L *a f5 d- t*>m 

10 SEMICO &n*£jat#JBi LTlis !»*S^ttttfflT«fttt*jj*-*-JI&ttfl; 

15 /UffiBi. ^&^A, AH ©Steele fcU tt»(*®#!&-T?*»K % 

20 * -J 7o fi/>, ujg^t*-;u, u *mm, ab smm. mmm**) 

T i KWIBh ^'Jxfi/>f t/7^l/-h, ^'J^f l/>fl/7n-K #'J 
•> / * U # 'J *iJ7>)l/-h, #"J7^*>, ifijx- 

25 t>OTfc«tt> 0 



WO 00/50233^^ PCT/JP99/06747 



5 tHo 

l*;fc©faH!& 1 0 3g~lit3ft©i5fflS?l 1 3E©S£*mK*ii*-c\ ^i^nsiE 

10 bftio 

15 f»3jc©i§ffi!&l 0^~m*©iaffl^l 3E©«£*mH\ ft CUBES ft 

mm<DV&mm i 4£*j«i:tf»:*©«Hi& i ssoa^cfc^t, sise^ 

. 3t*©fSH!iS 1 ^~tS*®igffi3& 1 3 3§©&£tfft£l^;8i©t>©a<<$fflTil£ 

20 

f£jft©faffl|g 1 4^fc«fctff&;£©i5KS&l 5 £©t!£*mfc:*>H*T\ 

25 ss*r*4e«-x zm&mtfwa ttmt ftmttnwmto nuz alt o . 7&a±© 



WO 00/50233 



PCT/JP99/06747 ~~ 



tt&m*. # 'J *-;USfi*< 2 3 0J£i±'l 5 0 0 £(TT'£ 'J >£j 

B*fcttM*<0. 3 g/cm 3 Bl±T* 'J *-^aa*< 1 5 0 0 JslTT*5»j& 

So 

f##©$SHS[l 1 5«oa^8ct5^t, a*tt££«*M&<b*£fcs;S;B}B 
«*f»B (BIT. rftmttA*)m} tE-t) i^AtJSiOKlCMtSS 

*4B (HT, r^pB^mffi^Bj iEt) Htlt m*©«5ffi8l 1 
loiam 1 3^©&&#*4©g®B<t|5|;fi&©*>©#<£fflT£So 

»*©«h*i 4 5*j«fco*m*©isffl^ 1 5 5i©a^*r*4Kfc^T^ s^c« 
T^tti^i cn&©*iB"r«iii*<fi*. &£#*4£{*©®ig£jg< an***. 

gf^^iLtli, ttCHsesfttti**, fci^li, lucgf *&BJ£jj!c# 

* >loramt5JS> &£ff*a£B£**mB±K:&|o£fl»ft# 
»B*ac«-r*^«*<af6*/6ns. 

m*©?5ffi^ 1 6E©«£#fcli> Sli, affiB£*<> CSa^l/2 x C S 
b, Ea<Eb. ESa^l/2 xESbOSS (5**. CS attSi®E»»R 
CSbtt8ffiloff«R'RI* t EatUlO^ljg^ttf, EbliSI 
B©SI5l*)5*tt^ E S aliSlO§ISt)^I*, E S b tt£iSB©3l$»> & 

*m&-t zMto&mx.T^ zw, ^©ssia. ± 

1 9 



WO 00/502331 
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-e$>Zo ttet>*>, mi nzTfit^oK, sBeoasit^isuc^oTSf-^isi 
Kt&tf z>ffinzijaz.tztif\z&ffi<D&£.tzm mi ix-±mm) c& 

5 B^SftLT^ C S a x C S b Zmfct 6 £ o \zttiti . &&&&&& 

±U §l$S#©f££1-S<lJ (01 1 TTIi) i:Si@^#SLT^ Ea<E 
b. ESa^l/2 XES b tm&t Z> £ 9 K1" tttfx ffiif ^S©(Sl±^a*4o 
»3Jccd*gHS& l 6^©&&$t£H;U IS*ol5ffl^ 1 TSo^M^Oi 
9 K , 0. 0 0 5 ^ C S a . 5 0 MPa £ E a ^ 0. 005^ESa. 0. 01^ 

10 CSb. 5000 MPa^Eb^l8000 MPa.O. 0 1 S bT'*iCt*< 

-Tttfc*.. ^^{CfcH>T> Efg&ttM^C S a *< 0 . 0 0 5 Ki^^Citi 
ffiacDEIS#tt*<M^T§. SISS^Sitt^E arf><5 0£l±, »5 E S 

a*< 0. 0 0 5 £l±T?&£ C i T'gffiJKD&^Cilft LSB/I©$m#&©li£ 

20 ®KffiW&mC a £ 3 0 0 MPa £l± 1 2 0 0 0 MPa KIT, ^®@©£E^5ltt^C 
b£ 2 0 0 OMPa £l± 8 0 0 0 MPa JilT £ 1" £ £ <t *<fiP£ Ll*« 

£fc> ^®/I©Eli8tt^C b*< 2 0 0 OMPa Jct± 8 0 0 0 MPa Js*TT**K 
E b ^ 5 0 0 0 MPa EJ± 1 8 0 0 0 MPa JilTs ESb^O. 0 1 \>l±.X'tbtl\i. 



2 0 



WO 00/50233 




PCT/JP99/06747 ~~ 



*t© t ©*<ffl i^tiSo 

t»*©igffl^ i 6 m& ±vm#.<Dmmm 1 7B©tt£*mic*H*T\ ss^l 

snr^sa^ ftjzovammi 4igfc < tc;it^©igH^ 1 5«©«t 9 ic&&©3£ 
20 mttAbmzmmz&tz ho^mptAKtm tumw a *>mt one^mftittf 

ts^©i5a^i 6^*j«tc;it*©$ga^ 1 7S®a^i:*^T, &ia*fc 

'J xxx;K i?T V Jit? ? is- bmm. t'-;uxxx;u^8g, x#*;/#||g 



2 1 



WO 00/50233 




PCT/JP99/06747 "~ 



filirh tctiotU^o cttb©t>©li2 ^U±m&&t>-£T&m Ltfc<k 
* 4- •> ^ f- 1/ # U 2/ - h . *'J7'JI/-h, #U**>, I'Jx- 

s^k, cn&©j»Biaittitfi8©^^s i£Ji&tti!i&t*. »&a<8 o°c&±©*> 

©*<# * L < > 1 2 0 o Ckl±©k©#;* ^att^flgti. # 

vx!E^^*<8 0 °C£i±© *>©*<#£ L <. 1 0 0 °C£l±© *>©*<£ £tcflF£ L 

20 ®*tt£l»ltlh L^ c 

fc*mtLTM\ ft#©fgffl?& 1 J|~»*©|ga^ 1 5 3®6D^^-^f3f4tc^Mtc 
&m £ tltz h © 1 1381© © £<$ffi t & Z. t i)<T- § S o 

it*©f5Bf& 1 S~m*©*5H!8 1 7^©££#*4te, »£<Z)9gBB£ 1 8 «© 
2 5 &£#*4©<fc9K N &Jg©E&Sim&&a<5MPa jy±T*SC L^*<. 
^OlSli, ^©ifcOT'fcSo 

&fl©E&9m&KD B a^5MPa *i3ST-fc*<!:, g®JS <b 1^*8© 



WO 00/50233 




PCT/JP99/06747 



io ttz, mmjtmmz&m-fzm&iztt^ stno. 5 ja±©*>coa<ff * l < , ± 

5~i. 5 cDk©a<sji£#© 5 0 £g%&TT'&£ c l 

$£<c. ft*©fSffl!H 1 6 S~ft*©isffi3& 1 8 S©8£tt£H;::fc^-^ Sffi 
«c««!5lgr*<%^-r5ii^s ^®@*<^e^g^^|S]fc 2®i^±T-SfflL^:^A< 
15 L < . ^o/4 /U*&Ji©&£#;ft£#lc£i6 5 0 %£l±6 5 

2 0 H*K, /< y * 5$ LTIi, tztUti, - 1 3 8 7 9 7 *f 



WO 00/5023; 




PCT/JP99/06747 - 



10 M?Tf» EE LTS8*tSMw«k t)aiB*-a:fcSrSi©WriS^ttK LT*8ftO 

vtmon^ ©tt©j«»ffla»rt-c5Bra»«^fc$-a-fc©-&. 

15 m#©*5i8S& 1 9«©££$micfcUT, Sefc«fctf^®gf;:{£S§3ttS£j£ 

WIS, £J*ttfcJ:tfg«tit*s if Jfc©fBBS& 1 S~lf #©«5fflS?5 

#k »ftKib*K $tt*k Scsau oiajw. ««3W^*<jR»D * nr ({il 



WO 00/50233 




PCT/JP99/06747 



5 KUBlftStt* fe©T*»K *©J**lis WCH3t*ntt^. EffitfSitt^ST©?!!* 

§f3c©i511Sfi 2 0 £©«&#** Kfci^T. ^BJBiSeiCPa^cS^^nfc* 

10 - OMPa HlCHSSnS^ L< tt7. 0 MPa £l±, «t 0 ff£ L < it 7 . 

5MPa «±T2b5o ±ie59»r?tS{i. J 1 S Z 2 10 1 ©S9Srti£i*2f 

* PH@©^®e©£»*i©8&ilf:£|SJ©l?»r8K#. 6. OMPa Jil±{cpg^$tl 
*P B ^©l?»raiK*< 6MPa .filTcfc S <h . 0 S Lffltf 

15 Ta<*K *©tt*JBJB£: LT*flBi:*Ji7 5«ii:^^t i^o ^Lt, 

tt*©«fc9KiS&#tlu iS&ggtttttf&tt^ «S0ig Lfttf«#Ka*-*-*»*tt© 

20 ^Fb^SOKWt^S^ 6MPa KlitSTjfti LTJi. #lw|B5£ * tltt ^*<. tz 

iitf> x^+->^)!g^cr)^^S, »»tt©#(i£*®JH£&B£©fflfcfl'aE3 
«iilB©ftiait©lilt^ra©»»»Kfe«kCfS«©Wtt»K*< 
6MPaJa±©<b£> ^Hl^S^SSSfccfc £B©«»*«© 1 . 1 fS£l±©«l 
]|g?Bgtc^*2f&, §t#©igB!B2 1 £©&£##©£ 9(c. 4>HB>f><;:ttf|g$ 
25 »tt->- htt#£Kt-*#&3ia<$lf bns, 

£ffiB££B£©W©»8&«a^aiBB*£B©*Mim*J: 0 tiSfeS^fti 
LTIi, ttB(*£S!ig*5IJ!5s £BaBfcfc5«B$K *fctt±K*HBK:. x# 



WO 00/50233 




PCT/JP99/06747 



o 

?a«iiis«[*^SRnii<£ *>©t?**ii*4*«;:iBjes n^^*<> fctiif, #5x&*t 

15 MPa x SfcttSffiHl=fcl*T*©ttH;fr!Sl©»K»i*a< 6 MPa Otili, S®S 
£IHS«fctf*IiH©*tJi*l£© 1 . HSJy±f:t5CiT, * HH ©*tt!;«r C 

«mta?ptt*<**)s »*ttc«nfcfe©*ffl^n«. ssn- >- *s 

•ktfSJi- v- htt{*H]©ttllg«?*fcU fcUtf, £H©»Wr3it«*<6MPa . * 
fctt£®BK^T*©&iHfc#|S]©©»r&Ka<6MPa SltJilf* 
25 SiJB©*IB*K© 1 . 0 5fiPjl±f iUo 

IJ|*©*5B^ 1 £~§t#©*5H3&7^:fe«fctff8#©iEfflSil 9^~m*©f5B3l? 
2 1 58©ttA*t*4ld*ji>T, Se©£j£Sffll:fc«fctf£i§a©£J5£8iBg<t LtH* 

2 6 



WO 00/50233 




PCT/JP99/06747 — 



5 i 

c©J:-3tt*iS#y vi/9>m&t lt * y * - ;u «t * y -rvs/y*- h 

COi^i^iJt-^i LTfitf^JftlC 2 ffl&±©7KI*36£*f*-S *>©T*£> 
*K fciAtf* 'J fl/>t*-> K. * 'J xf 1/ >*4-> K, I'jT^^f 
10 u > / 'j 3-;^®^ ij x-f 'J t-;i/^ cn^c^tf ^ft, 7^h'>j|f 

r«J 's + U-y U >/'J 3-;l/^©&*»*< 1 2JilT©7'»J 3-/U<h© 

S$l&£#<f># 'J e -#7°D7? h >t£© t KD + ->^;b**>S?©*IS^{*-e*S 

15 fts^yT-oi^ftio/? 7 h#S£<*T&*# y y *-)\,m&& 

HVf7*-hi Ltli-f v >7*- hSi 2 fll£l_LW"£" £ ©T£> 
tztx.lt, 4 . 4 ' - yf l/>^7ix;l/-J-f v->7*-K 2. 4 - h 'J 1/ > 
y-f V->7*-h, 2 , 6 - h 'J 1/ > { J << V v 7 * - h „ -f V * a > -< V •> 7 

V ->7*- h©7k^^Jn^^s Cft£fc<ttfCft £©g£#©£&(*;&<&ffl£tt 
5. ifc^ C ft < Ltt 2 m&l±<Z>m.&®t LTffll^tl5*<, 

^ RiSttx W*)ft^ttt»*#*f *i> 4. 4 ' - y f- 1/ > ^7 x -ji 94 v .> 
7*- h <fc*-©gtt#©£M{*©zI£!8j (JSJT. r# y y y y ^ m D I j iiet 
25 ) >W * L^o 



WO 00/50233 




PCT/JP99/06747 



m&omwm i 9E~»#©Bi8t&2 2E©tt£*mfcu 

t £fi£&8i§©*!£#i> & * ^ ammm * * ass t k <& mv^-m®. 
$ be, ^n^«?aM«{fctt«ig«[*#s$-ii-A:±T2a^t»«ss««i»© 

2 8 



WO 00/50233 



PCT/JP99/06747 ~ 



mm** hft'ffff LT§aifii|lc«t»)SfflLA:gT3tO»r®^^{cLT* 
@4L©1*&©£ S&^fticg^Bi U cft£l3tt©J£J&ffiiI8&i::£AU 

1^ «5 K f& ff* * £ & ^ if ft 3 o 

ifc;fc©*5gS&2 3*I©££#*4l;i, £<*©»**< 1 0 0mm£l±-C**K &/S© 
J5*i«:B©IS*^ra«:»ai LT^S^S@©m^-©^H-<»:©ifc*< 9/ 1 ~ 1 / 

tt©i^n^*<sijg-e*tt < 4«anA<j&5fcfet*4, 

< £ t> 2 o©£JUBflc*m0 (A) ^WU Cft (A) ©9 

*>(D2^><D&mmi$.pmm ca> <bs;e^^«»e ca> i©Bjc^«f *tt^ 

i 1 o©SS^fi!cW$4® (B) ffilBSJIJgtibtmJI (A) ©W*© 

Minis ^©^Sc«-f4@ (B) ©fl[*©»f0i©Jt*<9 5/5-5 0/5 0 ©*5 

■t*«*»*«*«A<, *©s*tt. ttt)<9 5 / s &±®z ttpfsmmm&mx' 

*£&Ja^J&*mJg (B) Cfc**T«fttt*<ttTU 5 0 / 5 0 £T®Zt. ff 
IS 51 ft IS # ffi T f -5 S ft fi< * -5 A: A T* * 6 o 

m*©*5fflm 2 5 5©«£tt*m> iiB*<«io'j»s < t *>js*#isj 2 ®£ 
izmw tz#i<Dm®j]i}<m< <M©£ffijs©js*a<j¥*:£isi£#©js*© 5 %^±2 

1 5%«Tf*5^$5^\ *©3fittx «T©«t*J»J-e*So 



WO 00/50233 




PCT/JP99/06747 



5 ft#©i§ffi£2 6 «© iii^Sl® 4 B^rH^ LTt^ S i i t> 

&£##©£#© i o mm%vx±. 6 5 s*&EiT££i&Ti** { &gj&<*sa< 

, *©S*li* 1 0g*%*8tT*S<!:* ittt/aiK^+^ittU^ 6 5gfi% 

$;*tissE&, ->-;u K%aisiaiffl±946sxft (£iTx rsEwiaj tie 

£ S t> *^i*fx > - /U K«#itS±iB©g£1SlW LSBii * fcttSja* 



WO 00/50233 ^fc. PCT/JP99/06747 




0 111, #fgBJJJCi!>^S&£#*4©S& 1 ©f£3£©l&ag££> £fr L, *©&SrS 

S3 a, si ©t*£##©ija^B*iisftK*&fc*-«£HT*a. 

04 M\ 01 ott^*t<4©«JicD»riii*«:*LT«l«WJc*<5>*5"r *«HT* 

0 5 14, *»WC^^*ttL^*t»©»2©l5llS©»l8**&t>L, *©«Sr® 
10 0T*£>£ O 

B6li, *»Wfc^^«tt^*t»©l(l 3 ^*>L, *©8£»r® 

0 7 {is *l6WC^^Stt^»f4©SS4©ll«©»ll8**b*>Ls *©S£»r® 

15 0 8 11, *fcBJ!fc**5«£*t#©iB5©SS«©BaB***fcU *©*fc»r® 

B9tt> **WC**S*£*m©* 6 ©%*©££&& &*> L, *©®»rffi 
0T*S O 

BlOtt, *»WK*fr*t*£#*4©* 7 ©£«©»«-*?* &*>U -e©^^ 
20 Wfc* &*> LA:#4H0T*<5o 

0 1 11^ tt#»»©tt«/aK©»Sy *iXA*»|«-r*siiwiaT**o 

0 1 2 14* *!6l8lc^^Stl^*tf4©ai8©5l«5©*»T?*6t>1-iSHIBI?* 

So 

01 3(4. 01 2©«^W*4©«(ifiJcffll^Ea*!it7-f >**^WC*6t> 
2 5 "*"BfcW0-e*So 

0 1 4(1. 1 T88SLfc«&*m©«riE0-e*.5o 

0 1 5(4. ^*«l2T?S!®Lfctl#«»©»rifiHT*S„ 
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5 zmwmT'$,z>o 

si i tt*»BjiKfrfr*«£*m©* i oi»oiM*^Lti^o 

Ell C/Tti^i:, C©&£#*4 1 a (*> Zf§ 2 a iSB®3 a i*«iTl» 
1 0 So 

SB 2 a (is 5£«W 2 2 £ &5Hb&& Jig 2 U^btt*), &Ji(*8I t £«#flSS 

mmt ©«£** lt o . 7 fgjy±©M©35«# 2 2&&n-tztt *>c 

#0. 3g/cm 3 El±2. 3g/cm 3 KTl^iotl^o 

«12a(i, m 2 K^-TJ: 9 Cs *©ffitf8*©gttfc# •?&#£#© 
LtU < ft©«CttSlWCSc;JtllD-r*#»^P*«l>LA:«^ft»«cttoT 
20 ©&*j^t>S £K&£tb£B#©;&a©iatf$tt3^ 8 0 OMPa J2t±£<£oT^S 

o 

mmm 3 a tt. SB 2 a *SI^bB«t5i9 i:SB 2 a K-ttlcffctf &n 
2 5 S®a 3ali, £#© 1 0Sft%&±6 5SI%*i^£i()tl^o 
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So 

14*^4 1 li. mmit-t) frt>mi>tixztzi&mt&i8mmnz 

mmm&4 5 ^m^xim^m^ QMizmm^iz^^m^n^mmmm 5 5©± 

£2ftgfi4 2 Ji> #^4£4 2 a iC©^S«|4 2 a (H^-tf-f 

15 mm4 4 i*> Sigi--^- 4 z *m v & t tLtzm&mntfftfenmGtvjiz 

®iLTIKii^tSiI4 2 <bJ»ffl:@g&4 5 t ©53 T*fiili*ti* 5 5©**$ 
Kft/g^gScffl©®^ 5 8i L T ft tc 9 CtioTl^o 

fi£J£ffli§8&4 5 te> ISfft#^lwJ:or|5j-^|S](c[sI$i|gi!;^-S 4 oflUgK^ 
M 5a (ET(12 oU^^titl^i^) £Sfi*£fc>ii-T»r®$£J&f::JI2i&;* 
20 tlX^Ztt E^LT^ttl^s flQ&$Sg£«S;U ffcBmmm 4 5i*l^& 

tt©SB2 afe«tygiI3 a ££fcmi a £ LT»^fti;:&<9 tUt £ 

25 3IHK<9$4 6 te> C©£&#*4 1 a£-5£it£T-3l§IKSck9Ktt- 3 T^.S 0 

^±©ct 9 (c Lt» bntzfe&PsPt 1 a li> 3 a *<&5Hk1£&ll&F*3 (eft 

&*i 5 *&^1ift\z¥'alz&^tzVtmizBtiZZtiT^Z<DX. fTH^'S^lcfTS 
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£fcs &B 2 atf. 3fc«#2 2 £&SMfc&®ll£2 lt^^i^ ZMft&tlt 

mPiMmmtom^n l-co. 7£&_h©ms©£«#2 2?r^ft5iifci: 

, Sg^O. 3g/cm 3 £l±2. 3g/cn s «Ti:« oti^©T\ i4C/Tt 

o 

LfcAm, EltfCttLTtt&B 2 a ©»a</h£ < * IBI3ai:«c#t5 
^J6. SSB 3 a ©S8&J£0J|5B#£TIe]S C t < , Settle UTEEIg&gl;: 
fttit^Sity:, SB 2 a©£«m2 2 C<fc o T£m#ttfiia<[S]±i*-So "f 
10 t£*>5. 3fc««2 2 ^«*t2 2 £&EHfct£8fI!g 2 1 i:i^T?l 

3fc«#2 2£LT. fttfttfttttt* 75«B«£*»t£(*x IftltaMbttMtftft 

tt*li*&tt»K £#© 1 0Sfi%«±6 5 §i%^T^£fet^5©t, fit/ 
8KCfcH>T£#£#1££flix.T^S tt fete, £T£fTog{Ct>aSri<£t> K < 

20 

L^t>, &B2 a«DffitfJSa©*T*blfc»*<* «*©«*!&<* Iftlf - 

c«'J>lt^ < #s ft©ttKtt*iWK:istfiito*-4ft*j&p*#x.T^ 

^CftS-tirSe^©^©^/ Wtt$A< 8 0 0 MPa HlittoTl>S<D 
25 "C> l»V5iK*<|Sl±t iS^^b^nailKitt, flltf* 
E*©IRK:£*#E±a<a5#lc8ttU 8&*<|S]±-f £„ 
EI 5 ti> *«B^lc^^*tt^W»©* 2 ©HJfc©0S£* £fr LTl^c 
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El 5 IZTfrtXo fw, z<DW.&ttft 1 b fcU ZM 2 boiTSi:IiiB 3 b 
SB2bti, 5 0 ®m%£m*. 9 5 §S%£lT©Ii]£T'££ ftfc?ctft# £ , # 

y*--»ua**<2 3 o£i±i 5 o o«TT*s»fa*y *fctt, 

5 £fga<0. 3 g/cm 3 &±T-tf U * Wl/^S*M 5 0 0 J^TT**^* 'J 1^ 

c i b tin ^f> ^tiwi?6?s^ >) o \s ? ^mmmtfrt>t£z>m& 

$j£flD&@fl:$-£T*#S «t 9 \zti ,tl>5„ 

1 b fcU ±IB©J:9<c, &j| 2 b 3Effi#£ 5 0§1%5SX. 
9 5 S«K£lT©»£T£vt,-Ct*4«DTN ±e«£*mi a <!: izftmtt 2 2 

L^^oT. LTIi^l 2 b ©£J&jo</Jn$ < „ 3 b Kfcfip-*- S 

ftm^iHl^ 2 b©^ifi^{CJ: oTiIft^ttffi*<|S|±^-*o ttet> 
3£flltt2 2 *<«T*5fc*. U >®J|gKJ; oT3|fc£ 

20 < $m%®mt<j;£ < tt5 0 

L^k. SB2b £ff2fi£tSfS7S* 'J 9 >«I6*< % 2 3 0 JSJ± 1 5 0 0 VX 
T©#U*--*£«* ttzii, 0. 3g/cio 3 KlO^STl 5 0 0 H7o#iJ 

L^^t, tt*^<t LTfigffl Lfc*£. JHfr*««L** < , it^«'>t 
25 So LK< t^&JC&ftfc J; £Jf£S*<igC oT4>SSB©««i 
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S 6 it, #£BS©1g£#*4©S& 3 ©HS&©SJS£& LTUSo 
0 6 {c^fct -5 ic. c©££#*4 1 c ti> &mi&&tfft%t LTO 2 o©£ij| 
5 #A*)Ji2 3. 2 4 *^M$ntl^Si 2 c ^ :©Si 2 cOHS^i^ 
<fc 7 Kt£tf btifclBS 3 c ££flSx.T^£o 
^«WA^^ 2 3. 2 4 li, *D;*--;i/^S# 2 3 0 PA± 1 5 0 O&TT'&S 

<y i/ ? >®m. t^a, &sa<o. 3 g/cm 3 &±t* u *-/i^sri< 

1 5 0 0 &LTT'$>Z&fa# *) >mmt. £«#A«9/I 2 3, 2 4 ©{*«£ 

10 3E.mttm®mt(DmKltilT 0 . 7f£Ja±©M©£iam<!:££fr#*4a^J&l& 

P^iamA^II 2 3, 2 4 li, -e©^«*t©B2^HJ^^S^oTfc>)> 

15 J&$tlT^S 0 

C©££#*4 1 c its £l±©cfc 9 K> 2 c £<#lte©Stt£ 2 o©5t«WA 
«9S 2 3, 2 4 -eB^$tiTU^©T% fttf K*J Lt^iWAi)! 2 3, 2 4fc 

07 fcU *fSB8©&£*m©SM CDlI©il^*b*3LTl^o 
20 EI 7 K;*-r J: 9 ic. C©&£#*4 1 d li. 2 da<#Jte©Ste£ 2 o©£:& 

#A0/S2 3,2 4 t^&iliJi&JI 2 5 <t h nt ^ Sfil*Mi> ±Etl 

i-t£t>t>. <p?$mmm&m2 5 «s/S3 c iiHi^tcs^^isjtc^ft^s^ 

25 *>S2 3, 2 4 £ »*-#<t $ tlT V* * D 

C©«£#*4 1 dli, £l±©i^lw. 5£ffl^A!)B2 3 £2fc«#A«3/I 2 4 t 
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E«> K£j§SJiSffl±&&i£ (S E W) t IT ft Mlz&mtZ C ti)<T-£ 

0 8 (is #fgBj§©££$m©m 5 ©H-tt©BJ8«-* t>*> LT^5. 
0 8 Kjjs-jJ- C©&£tt# 1 e (is SB 2 e ri<l^-©3E«#A t> 8 2 3 
. 2 3 £4>fyj&li*jiS£Ji 2 5 nrt,* S JEW M\ _tie^^*tJN- 1 d i 

10 09 tts *»9!©tt£#*4©*6©£«©^«**£*>LT^S, 

El 9 {c^-r«t 9 Us C ©m^*t*4 1 f (is &®2 f *<s tett©J*tt* 3ocd3S 
ffi**A«9)I2 3, 2 4, 2 6 <!: > 4> M tt «i «S jfi JB 2 5 <h J&^ff*l& $ ttT l,* 5J£l# 
lis ±IS1££#*4 1 d. 1 eiH«i:4oTU5, 
1-nc^*»> 4>Mtftlitt&B2 5*<*«ttAt>B2 4 <!: A *> B 2 6i©F| 

15 Ktswzn. jtrnttAvm 2 3 i^as^Aon 2 4 £*<asMg»$*iTi>s 0 

HI 0 (is *»BJJ©tt£tm©» 7 ©£»©»»£* £fcLT^* 0 

m 1 0 c^-r<k 9 k> c©&£#*4 1 g tis &WL®mz3E.&.ft tt z&m 2 g 
is s^^»isi(c5pft/xstis«iic«t ^Tm&zntz%&mmim®mtt:i*&tt 

foKWKte&mmiz£^Tm®Zntz&&&f&m%fr<bte!). SB 2 g ©EH^ £ 

20 fflfc J:? CK#&ttfc5ffiB3 g ££«*.T^-So 

* LT, 2 g i s 3g<h^'s CSa^l/2 xCSbs Ea<Ebs 

BSa^l/2 x E S b ©&5£ (5£*s C a (i£B©g^#|Sj©E*8 C b 

«^iBB©S#^|B|©EIS?»tt*s CSall«lOEiRtti*, C S b (i^® 
B©EEfg&ttS*s E a tt£B©?IS»)Wtt$, E b ti^M/I©3l5§ 9 #tt¥. 

25 E S a tt£B©5l3R0ftt*2*s. E S b (4iB@ffl?l5l*)^I*^*bbt) 
£B£*-SIH«£«*.Tli*5£ t t>(Cs 3 0 0 MPa ^ C a ^ 1 2 0 0 OMPa s 0 
. 0 0 5 £ C S a s 5 0 MPa ^ E a s 0. 0 0 5 ^ESa, 2 0 0 0 MPa S C b 
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^ 8 0 0 OMPa > 0. OUCSb, 5 0 0 0 MPa =S E b ^ 1 8 0 0 0 MPa ; 0 
0 1 £ E S b Ctt 

SI2 g«> SIft8^«TOSi««U0. 7*JH±©« 
10$««^tWU *©JJ»r«*3ftKDB a #5 MPa &J:lc/i oT^So 

0 1 2 ic^i^c. C©&&#*4 1 h SB 2 hi*HB7 htliS 3 
£1 2 h tis 3tMttt&m# WV9 y®V£tfri>te<o. £B{*f*£ft*W* 
3 g/cni 3 £l±2. 3 g/cm 3 PJTCttot^i, 

USB 3 h tt, Mit^s^isiKft^ftcEBsnfc^fa* y * >#» 
*nib 7 h (i. &mmmmt&mmt lt©# »j * u 9 >*«iir«**nr^ 

o 

SBH3h®S»li5©IIWfl*|o|K:sp?Tttff**»nifc«fC 6MP 
H 1 3 tt. C©&£#*4 1 h©£!i£#&© 1 WC**g£«JB7 -f 
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(2) n-fyyosm. aes> 

^£>?&tt©#£7a# v v i/ ? ymm^mmm^. 8 2 i^TLtm &c & 

8 2 ^^B£1--5giam^»c%?&* u^H > ® Hit 

6 <d a & -r * fflo ® a *> □ i c * n ? n ss m z * s o 

fcfc* 3lillK*)J88 8 ^bCDJtit^KJ; <9^flg^^gi^*im 8 5 £ j etl¥ti& 
i^I8 6i*i^ &I&&32 8 6© AmmKmLtet><z>mAlT^< o £ 
ft^i 8 6 i> KUX^;l/h 8 6 a # 4 # |6| C ( BTtt2#|S]©*) 

(3) «I&^Stt->- htt(*©#A 

£?\ «H&£Sttv>- M*#8 7±C#3fcfcJ»«<fcte««&*au *S/>/^» 
K8 9*fe>ttT3*U &^T% ®8i£*ltt->- htt<*8 7 lit§D-^9 0 £i§ 

i©u h«(*8 7rtc*f67ajtta?^tt«i&*<irs$ti5o ^^^ti^^sg^ 

i3tt->- h t^<* 8 7 ' it, ® £>ft*££#*4l hlctel^TSB 2 hi a®© 3 h 
©IHCEBSftSflL ^M8 6^i*AS<itl»<. 

(4) £«#©«A 
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5 S 9 1 lifgrSffl* 'J £ I/* >&l!£j&©A«9 □ 9 1 a £ £tfi#© A 0 □ 9 1 b 
(5) i»B<*©IKJB 

10 8 7 ' tt. ^M18 6 £8tJ£-r*i> K UX<;U h 8 6 a JC 

h 8 6 c oTJn*i$ti^i> KUX^;l/ h 8 6 a fgrSfc<ktf 
15 H-ftSJC^frfrtU 2 h £^®Ji 3 h%>±V%tit>(Dt%\z*mm 7 ha<l&JB 
#3ftfc*lti3Mb#Ja&«JI<* l h ' ^'#t>ft<5o £©».)!# l h * it. fcc T 
^OflSBffl-fe^y > h 8 6 c fc «t $ tlfc-x. >Kl/7^;K8 fi aCiOft 

( 6 ) 

20 &Ji8t6£<*(*:f£i&&S 8 6£&#fc'U #*IJgfi9 3Ki££,tt*o #iP 

9 3 rtT-te#£Pn-^ 9 3a K«fc o T3fc#*i&£(WfTfc>tt£ o 
( 7) tOWr 

§rM©§SKtfJ»TSftTt&£#*4 1 h*<it.5, 
2 5 COfc&tfn 1 h tt % &±©«fc ? ^®/S 3 h t&JB 2 hi^^Hi 7 h£ 

7>LT«-(*<ksnT^s©-c. fc&ttm atmmiz. ®mt<®mizn*>& 

4 0 
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o 

t*it>*>. &mw5- 13879 m&nmizffi7jkznT^z>&&tfn<D± o 

£>*fc©K, ±ISS EWIfcl? Cffl^SCtt, *©Wffi&£*<&< #ET'©*ij»t 
*<g*B^fc*!>Ks ^^±s EIfc^©«ffl*<BIiT?a&*©J&<aM»T*-»fc. 
10 L*Ltt*<e», C©tt£#*4 1 h©J§£* 3 h 2 h £*<i*>fll)Ji7 

hS^LTLoi^ iftt-M3nTl>«(OTs #*ffiiT©*IJi©IBI«tt< fc>> 
So tttfc^x «JBi*iiJi»cfcMt*HiBtctt^lB?a©«HI<fctt»ISJi3ft<#ttL 

:nu, #b©«*m. o*tK *?©tt^*££&tfr 
^5 *>©<titi»JSftSo 

Lfrfe. 4T B 1B7h*<, SSJI3 h©ftftH& 1 ©IMi^flfcViTttEfcfclll 
*fcB$fc % 6MPa &±©»l*5ME*«*.-Cl,*5©TN « •) iS Lltttf ft»*SVT 

•t £ » ^ tt © & S ffl & t c <fc flP a C ffl l > Z C £ *>< X £ 5 o 
**«C^5a^fitt < ±K©H»©J&!8lw|B5e$ftfc^o fc<b;Ltf> _b 
25 ie©H«fe©^^©SS!it^S 4 T*(i> ft$*ii¥5 5 ©±^ ^gfeMBfttttttttt 5 
9 £jg<9 *:©*>, #itSS4 2l?t»**5J:7i:fi:r.Ti^*<, ft* ft 8 
5 5 «r»^Jl!l«!^l:tt«IStt*lcaflt$** J: 9 K L X i>mt>U L , 

4 1 
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tfz^ ±f2©££#*4l h©Sl£#feTttSa©88ift8il*flit>T^fcjo<, tit 

ammm 1 ) 

«T©a i cw-raj&a&afttt* as 1 9 0 x 

1 0 Oii©**3©IRifi*W1-6&»*M*Lfc©"£. zozmz 
10 b^i^iS^ix./: 2 0 0 x 1 4 0 mm©* # $ ©»t® * &£#**££!i£ 

fni©ttj!>< 2 . 5T'**)> ff*^r|S3JC|fttf fcN?©?l»**<«< ffl©*iBJi©W* 
*<tg£#*4£#©if *C S*L 1 4%s E«**<iK ffl©«iBJI*<tt^»»^#© 
15 m&izft IX 1 4 tz 0 

£43. a 1 * U i--rJl/# U *-;Hi. >^ o tT K#JD# 'J ^ 

-t^u* y *-/i/ (ttS/<'fi^') 7 = 7 t >l 7 0 3 , TKKSffifi 

3 8 0 . # u 1 47) e- ?tasifcttH mm-tz 8 

©fc 0 J^T©SJCfc^^^gCD#fir{ig/cm 3 T** 0 

ca 1 ] 

(HMJ2) 

25 E*T©a 2 ic^f f&rS&^ttt* >fll&ftfc«fc 5 1 9 0 x 

1 6 0ra©**S©*riE**r-*-S£)i*88i6Lfc©S. CO&JBfc&MJSfcJB&S 
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b^ilil^I^A: 2 0 0 x 2 0 0mm©*£ £©»r®£W-r *££"#*4£S£ 
Ltz 0 

£#*4£#©n*{c*tL i o%> m&w® < m<Dm.mmfr&&w&±&<ow*> 

K*t LT 1 0 %T'k~>tz 0 

& 2 * U 'J ^Db* U >**1M KttflDtf "J x 

-TJl>#>)*-Jl (=#{t¥ft$l MN-3050S N 7fc&gffi5 6. #U*- 
1 0 0 0 ) £SU br-*tfcSlttts P&t* 8#8l%Ei±© f-n'J 

[fE 2] 

(H«J 3 ) 

J^TOS 3 K^-tUfSa&lHttfe* >^ft:fc£D t ^&#^£<££ 1 9 0 x 
8 0mm©*£ £©^®£W-f £&JI£®Ji£L *:©"£, C©SB«-aa*JK^ffilc 

'iSSIi^i^./: 2 0 0 x 1 2 0 mm©*£ S ©»r® £ ££#*4£&ii£ L 

f0i©Jt*<2 T-£*?s i?*;SfaKffitffcB#©3|$I;/3^S* < {H9©SffiJI©JS*a<tg 

tcft LT 1 3 %-Cib ->tz* 

ttfc, * 3 # 'J i-x;u.i? U 7a f U Kftflntf 'J x 

-•r;U* U (tt3t/<-f Is 9 y%±U 7;7i>l 7 0 3 s TK&gffi 

3 8 0 ) 5 0 7 , Dk'l/>t*t'f K{*JD# 'Jx-f;^iJt-;k (ft 

S' <<fl ""> ^ >*tSI X;7x> 3 9 0 0 , 7KSli 3 5 ) 5 0 Ii%i^ 
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4 ) 

JHT©«4 ic**fSfc&«4btt* J;c;3SS«*t^t>tt5 1 9 0 x 

5 1 0 0m©*4SO»rii*Wf**Ji**aLfc©-6, COSH 

btiSaiS^ffi^.^ 2 0 0 X 1 4 0m©*S £ ©»T®£W-r S 

io »i©jt*<2. 5 -c*»k mz-i5foKmiftzvif<DS\&jji><®< mv>&ffim®&& 

A<a^«4(toS*c«Ll 4%. EE«;*J*<«K fl©£M*<tt£ttf*&tt© 
H^lcStLt 1 4 -o tz 0 

-f-/l/# 'J (tt^/<^x;^ >ttSS! * $ 7 x > 1 7 0 3 . TkKSflfi 

15 3 8 0 ) 5 oiiKi, 7d e u >**u--r KttSu# «j x--f;i/# y (& 

^'<^x;^ >ttS!l X; 7x> 3 9 0 0 x *!Sffi3 5 ) 5 0 SS%££ 
g& U # 'Jt-^^i 2 1 0 t L fcO^Hto 

Jfc, 5fc4g#©&2fcU ^S\,wc < t«9S4 fc^-Ti:9lciiSL^o 
[£43 
20 (*««I5) 

St $ -ti- £D , C©&£^£ffl^T&7L'XJ»K£ 2 0 0 x 1 0 0 mm©*£ 

^-f fti88*ifcck tf-f y^tSfOtf 'J xxf«ttJJ:tF7 7 < 7 -y -> a. 
2 5 > (B*7*7>f H±S) *£tt5£ffi«*±T2Iil;:»o-C«x.A:2 0 0 x 1 
4 0ma©*3S©lftffi£W*S«£#JB*MitLfc. 
If &ftfctft£#*4tt. £Jl£;£B©JP*;?|ii)£M LTi,**£H»©JS*©» 
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S*i:*tLT 1 4 %T-*o/c 0 

£/c> £«#©&g<is isSiWiJ: 5 iz^t «fc 9 KM LA: 0 
5 [i53 

(JtRfll 1 ) 

[*6] 

10 (Jfc«0H2) 

tarn 

(JfclRW 3 ) 

15 #T©«8 LfcJgWtt, $1609 1 4 l^ftrc LT&£ 

{I U ip U x.-y-Jltf y *-/U£ Ltlt 7 a f U -f KttflDtf «J x- 

■r;u#y (=#<b¥tt« mn - 3 o o . *mmm 5 6 0 . #U*--^£ 

S 1 0 0 ) We, 
20 [^8] 

(ifctfc0J4 ) 

{I U ^'J.x-f^*iJt-;l/tLT(l, ^Dfi/vt + t^ KttJu* y x- 
25 f-yUtf U (tt£'<>f xd'* X;7x> 3 9 0 0 , AlfffS 

5. * y ^--;l/^fi 1 6 0 0 ) Zm^tZo 
[£93 
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±mnmm 1 ~s 1 ~4tibnt^^0ffiifM> ems it 

1 ~ 4 fcJitfltRW 3 . 4 Ko^Ttex l^ttCoUt tia^x ^S60>J 1 ~ 3 

5 tC#-£T^ Lfco 

ttfc. ftif3SKfcJ:CfE<Slt«l!8*»wO^Ttt. J I S Z 2 10 1 

$m-£K|J8LTli> 0 1 7mm©T^^^^ 1 1 0 mm^l£ U J I S E 

i i o 9 (Dv-jimt2 t«i*c:©T^twfc c©^F©^^T*fijn^^i; 

10 t\ »»f*^lHie MI/?J&<8 0 k N -m£lTT'* *) , fro, ft bfctAT'g® 

. 3 8kN£l±£@®. 3 3kN£l±^ 2 8kN£l±£CX 2 3kNHM 
kN, 3Hz©iE^«ET'^t)^L§|?gfFBiL/Co 1 0 0 25H]§|ft2fc Sril* *) 8 LT 
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